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gtccgcccat 


2040 




aggctctccc 


aggagcttgc 


catcccctac 


gaggaggegg 


tggectttat 


agagegctae 


2100 


60 


ttccaaagct 


tccccaaggt 


gcgggcctgg 


atagaaaaga 


ccctggagga 


ggggaggaag 


2160 


cggggctacg 


tggaaaccct 


etteggaaga 


aggegctacg 


tgcccgacct 


caacgcccgg 


2220 
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^4 



3 <i 



60 



gcgaagagcg 


ucagggaggc 


cgcggagcgc 


aLygccttca 






^ ^ O V 


gccgccgacc 


tcatgaagct 


cgccatggtg 


aagctcttcc 


cccgcctccg 


ggagatgggg 


2340 


gcccgcatgc 


tcctccaggt 


ccacaacgag 


ctcctcctgg 


aggcccccca 


agcgcgggcc 


2400 


gaggaggtgg 


eggctttgge 


caaggaggee 


atggagaagg 


cctatcccct 


cgccgtgccc 


2460 


ctggaggtgg 


aggtggggat 


gggggaggac 


tggctttccg 


ccaagggtta 


g 


2511 



10 

<210> 13 

<211> 58 

15 

<212> DNA 

<213> synthetic 

20 <400> 13 

tgectgeagg tegaegctag ctagtggtgg tggtggtggt gacccttggc ggaaagee 5 8 



25^. <210> 14 

<211> 2526 

<212> DNA 

<213> Thermus thermophilus 

|,y <400> 14 

n 

3 5*** atgaattccg aggegatget tccgctcttt gaacccaaag gccgggtcct cctggtggac 60 
13 ggccaccacc tggcctaccg caccttcttc gecctgaagg gcctcaccac gagcegggge 120 

FU 

gaaccggtgc aggeggtcta cggcttcgcc aagagcctcc tcaaggccct gaaggaggac 180 

gggtacaagg ccgtcttcgt ggtctttgac gccaaggccc cctccttccg ccacgaggcc 240 

a 

jaa tacgaggect acaaggeggg gagggccccg acccccgagg acttcccccg gcagctcgcc 300 

45 ctcatcaagg agctggtgga cctcctgggg tttacccgcc tcgaggtccc eggctacgag 360 

gcggacgacg ttctcgccac cctggccaag aaggcggaaa aggaggggta egaggtgege 42 0 

atcctcaccg ccgaccgcga cctctaccaa ctcgtctccg accgcgtcgc cgtcctccac 480 

50 

cccgagggcc acctcatcac cccggagtgg ctttgggaga agtaeggect caggceggag 54 0 

cagtgggtgg acttccgcgc cctcgtgggg gacccctccg acaacctccc eggggtcaag 60 0 

55 ggcatcgggg agaagacege cc tcaagctc ctcaaggagt ggggaagect ggaaaacctc 660 

ctcaagaacc tggaccgggt aaagccagaa aacgtccggg agaagatcaa ggcccacctg 720 

gaagacctca ggctctcctt ggagctctcc egggtgegea ccgacctccc cctggaggtg 780 

gacctcgccc aggggeggga gcccgaccgg gaggggctta gggccttcct ggagaggctg 840 
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105 



<212> PRT 

<213> Thermus thermophilus 
<400> 15 

Met Asn Ser Glu Ala Met Leu Pro Leu Phe Glu Pro Lys Gly Arg Val 
15 10 15 

Leu Leu Val Asp Gly His His Leu Ala Tyr Arg Thr Phe Phe Ala Leu 
20 25 30 

Lys Gly Leu Thr Thr Ser Arg Gly Glu Pro Val Gin Ala Val Tyr Gly 
35 40 45 

Phe Ala Lys Ser Leu Leu Lys Ala Leu Lys Glu Asp Gly Tyr Lys Ala 
50 55 60 

Val Phe Val Val Phe Asp Ala Lys Ala Pro Ser Phe Arg His Glu Ala 
65 70 75 80 

Tyr Glu Ala Tyr Lys Ala Gly Arg Ala Pro Thr Pro Glu Asp Phe Pro 
85 90 95 

Arg Gin Leu Ala Leu lie Lys Glu Leu Val Asp Leu Leu Gly Phe Thr 
100 105 110 

Arg Leu Glu Val Pro Gly Tyr Glu Ala Asp Asp Val Leu Ala Thr Leu 
115 120 125 

Ala Lys Lys Ala Glu Lys Glu Gly Tyr Glu Val Arg lie Leu Thr Ala 
130 135 140 

Asp Arg Asp Leu Tyr Gin Leu Val Ser Asp Arg Val Ala Val Leu His 
145 150 155 160 

Pro Glu Gly His Leu lie Thr Pro Glu Trp Leu Trp Glu Lys Tyr Gly 
165 170 175 

Leu Arg Pro Glu Gin Trp Val Asp Phe Arg Ala Leu Val Gly Asp Pro 
180 185 190 

Ser Asp Asn Leu Pro Gly Val Lys Gly lie Gly Glu Lys Thr Ala Leu 
195 200 205 

Lys Leu Leu Lys Glu Trp Gly Ser Leu Glu Asn Leu Leu Lys Asn Leu 
210 215 220 

Asp Arg Val Lys Pro Glu Asn Val Arg Glu Lys lie Lys Ala His Leu 
225 230 235 240 

Glu Asp Leu Arg Leu Ser Leu Glu Leu Ser Arg Val Arg Thr Asp Leu 
245 250 255 

Pro Leu Glu Val Asp Leu Ala Gin Gly Arg Glu Pro Asp Arg Glu Gly 
260 265 270 

Leu Arg Ala Phe Leu Glu Arg Leu Glu Phe Gly Ser Leu Leu His Glu 
275 280 285 

Phe Gly Leu Leu Glu Ala Pro Ala Pro Leu Glu Glu Ala Pro Trp Pro 
290 295 300 
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Pro Pro Glu Gly 
305 

Met Trp Ala Glu 

5 

His Arg Ala Ala 
340 

10 Arg Gly Leu Leu 

355 

Leu Asp Leu Val 
370 

15 

Asp Pro Ser Asn 
385 

Glu Trp Thr Glu 

20 

His Arg Asn Leu 
420 

25^ Leu Tyr His Glu 
W 435 

Glu Ala Thr Gly 
C\ 450 

3o;i 

! M Leu Glu Leu Ala 

4 465 

]2 Leu Ala Gly His 

si 

D Val Leu Phe Asp 

4 ({3 Thr Gly Lys Arg 

W 515 

**** 

^ Ala His Pro lie 
r 530 
45 

Leu Lys Asn Thr 
545 

Thr Gly Arg Leu 

50 

Arg Leu Ser Ser 
580 

55 Pro Leu Gly Gin 

595 

Ala Leu Val Ala 
610 

60 

His Leu Ser Gly 
625 



Ala Phe Val Gly Phe Val 
310 

Leu Lys Ala Leu Ala Ala 
325 330 

Asp Pro Leu Ala Gly Leu 
345 

Ala Lys Asp Leu Ala Val 
360 

Pro Gly Asp Asp Pro Met 
375 

Thr Thr Pro Glu Gly Val 
390 

Asp Ala Ala His Arg Ala 
405 410 

Leu Lys Arg Leu Glu Gly 
425 

Val Glu Lys Pro Leu Ser 
440 

Val Arg Arg Asp Val Ala 
455 

Glu Glu lie Arg Arg Leu 
470 

Pro Phe Asn Leu Asn Ser 
485 490 

Glu Leu Arg Leu Pro Ala 
505 

Ser Thr Ser Ala Ala Val 
520 

Val Glu Lys lie Leu Gin 
535 

Tyr Val Asp Pro Leu Pro 
550 

His Thr Arg Phe Asn Gin 
565 570 

Ser Asp Pro Asn Leu Gin 
585 

Arg lie Arg Arg Ala Phe 
600 

Leu Asp Tyr Ser Gin lie 
615 

Asp Glu Asn Leu lie Arg 
630 



Leu Ser Arg Pro Glu Pro 
315 320 

Cys Arg Asp Gly Arg Val 
335 

Lys Asp Leu Lys Glu Val 
350 

Leu Ala Ser Arg Glu Gly 
365 

Leu Leu Ala Tyr Leu Leu 
380 

Ala Arg Arg Tyr Gly Gly 
395 400 

Leu Leu Ser Glu Arg Leu 
415 

Glu Glu Lys Leu Leu Trp 
430 

Arg Val Leu Ala His Met 
445 

Tyr Leu Gin Ala Leu Ser 
460 

Glu Glu Glu Val Phe Arg 
475 480 

Arg Asp Gin Leu Glu Arg 
495 

Leu Gly Lys Thr Gin Lys 
510 

Leu Glu Ala Leu Arg Glu 
525 

His Arg Glu Leu Thr Lys 
540 

Ser Leu Val His Pro Arg 
555 560 

Thr Ala Thr Ala Thr Gly 
575 

Asn lie Pro Val Arg Thr 
590 

Val Ala Glu Ala Gly Trp 
605 

Glu Leu Arg Val Leu Ala 
620 

Val Phe Gin Glu Gly Lys 
635 640 
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Asp He His Thr Gin Thr Ala Ser Trp Met Phe Gly Val Pro Pro Glu 
645 650 655 

Ala Val Asp Pro Leu Met Arg Arg Ala Ala Lys Thr Val Asn Phe Gly 
660 665 670 

Val Leu Tyr Gly Met Ser Ala His Arg Leu Ser Gin Glu Leu Ala He 
675 680 685 

Pro Tyr Glu Glu Ala Val Ala Phe He Glu Arg Tyr Phe Gin Ser Phe 
690 695 700 

Pro Lys Val Arg Ala Trp He Glu Lys Thr Leu Glu Glu Gly Arg Lys 
705 710 715 720 

Arg Gly Tyr Val Glu Thr Leu Phe Gly Arg Arg Arg Tyr Val Pro Asp 
725 730 735 

Leu Asn Ala Arg Val Lys Ser Val Arg Glu Ala Ala Glu Arg Met Ala 
740 745 750 

Phe Asn Met Pro Val Gin Gly Thr Ala Ala Asp Leu Met Lys Leu Ala 
755 760 765 

Met Val Lys Leu Phe Pro Arg Leu Arg Glu Met Gly Ala Arg Met Leu 
770 775 780 

Leu Gin Val His Asn Glu Leu Leu Leu Glu Ala Pro Gin Ala Arg Ala 
785 790 795 800 

Glu Glu Val Ala Ala Leu Ala Lys Glu Ala Met Glu Lys Ala Tyr Pro 
805 810 815 

Leu Ala Val Pro Leu Glu Val Glu Val Gly Met Gly Glu Asp Trp Leu 
820 825 830 

Ser Ala Lys Gly His His His His His His 
835 840 



<210> 16 

<211> 31 

<212> DNA 

<213> synthetic 

<400> 16 

gcctgcaggg gcggccgcgt gcaccggggc a 

<210> 17 

<211> 26 

<212> DNA 

<213> synthetic 

<400> 17 
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ctcctggacc cttcgaacac cacccc 26 
<210> 18 

5 

<211> 23 
<212> DNA 
10 <213> synthetic 

<400> 18 

gtcctggccc atatggaggc cac 23 

15 





<210> 19 














20 


<211> 2526 












<212> DNA 
















<213> Thermus thermophilus 












<400> 19 
















atgaattccg 


aggcgatgct 


tccgctcttt 


gaacccaaag 


gccgggtcct 


cctggtggac 


60 


3Q'"i 

■si s 


ggccaccacc 


tggcctaccg 


caccttcttc 


gccctgaagg 


gcctcaccac 


gagccggggc 


120 


gaaccggtgc 


aggcggtcta 


cggcttcgcc 


aagagcctcc 


tcaaggccct 


gaaggaggac 


180 


hi 

1=57 


gggtacaagg 


ccgtcttcgt 


ggtctttgac 


gccaaggccc 


cctccttccg 


ccacgaggcc 


240 


35.*. 


tacgaggcct 


acaaggcggg 


gagggccccg 


acccccgagg 


acttcccccg 


gcagctcgcc 


300 


O 


ctcatcaagg 


agctggtgga 


cctcctgggg 


tttacccgcc 


tcgaggtccc 


cggctacgag 


360 




gcggacgacg 


ttctcgccac 


cctggccaag 


aaggcggaaa 


aggaggggta 


cgaggtgcgc 


420 




atcctcaccg 


ccgaccgcga 


cctctaccaa 


ctcgtctccg 


accgcgtcgc 


cgtcctccac 


480 




cccgagggcc 


acctcatcac 


cccggagtgg 


ctttgggaga 


agtacggcct 


caggccggag 


540 


45 


cagtgggtgg 


acttccgcgc 


cctcgtgggg 


gacccctccg 


acaacctccc 


cggggtcaag 


600 




ggcatcgggg 


agaagaccgc 


cctcaagctc 


ctcaaggagt 


ggggaagcct 


ggaaaacctc 


660 


50 


ctcaagaacc 


tggaccgggt 


aaagccagaa 


aacgtccggg 


agaagatcaa 


ggcccacctg 


720 


gaagacctca 


ggctctcctt 


ggagctctcc 


cgggtgcgca 


ccgacctccc 


cctggaggtg 


780 




gacctcgccc 


aggggcggga 


gcccgaccgg 


gaggggctta 


gggccttcct 


ggagaggctg 


840 


55 


gagttcggca 


gcctcctcca 


cgagttcggc 


ctcctggagg 


cccccgcccc 


cctggaggag 


900 




gccccctggc 


ccccgccgga 


aggggccttc 


gtgggcttcg 


tcctctcccg 


ccccgagccc 


960 


60 


atgtgggcgg 


agcttaaagc 


cctggccgcc 


tgcaggggcg 


gccgcgtgca 


ccgggcagca 


1020 


gaccccttgg 


cggggctaaa 


ggacctcaag 


gaggtccggg 


gcctcctcgc 


caaggacctc 


1080 
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10 



15 



20 



2S !3 



-4 



ill 



gccgt cttgg 


cctcgaggga 


ggggctagac 


ct cgtgcccg 


gggacgaccc 


catgc t cctc 


1.L4 U 


gcctacct cc 


tggacccttc 


gaacaccacc 


cccgaggggg 


tggcgcggcg 


ecaegggggg 


izuu 


gagtggacgg 


aggacgccgc 


ccaccgggcc 


ctcctctcgg 


agaggctcca 


tcggaacctc 


12 D U 


cttaagcgcc 


tcgaggggga 


ggagaagctc 


ctttggctct 


accacgaggt 


ggaaaagece 


1 Tift 

1 J2U 


ctctcccggg 


tcctggccca 


tatggaggee 


aceggggtae 


ggcgggacgt 


ggcctacctt 


1 J oO 


caggcccttt 


ccctggagct 


tgeggaggag 


atccgccgcc 


t cgaggagga 


ggtcttccgc 


±44 U 


t cggcgggcc 


dCCCCL LCaa 


f-i /~i 4- x^i "1 /"^ \~ /™» 


cgggaccagc 


tggaaagggt. 




i n n 


gagcttaggc 


ttcccgcctt 


ggggaagacg 


caaaagacag 


geaageget c 


caccagcgcc 


xobu 


gcggtgctgg 


aggccctacg 


ggaggcccac 


cccat cgtgg 


agaagatcct 


ccagcaccgg 


1 C 1 /"I 

Xo2 U 


gage t caeca 


agct caagaa 


cacc t aegtg 


gaccccc t cc 


caagcctcgt 


ccacccgagg 


1 f on 
iooU 


acgggccgcc 


tccacacccg 


cttcaaccag 


acggccacgg 


ecaeggggag 


gcttagtagc 


J. /4 U 


tccgacccca 


acc tgcagaa 


cat ccccgtc 


cgcaccccct 


tgggecagag 


gatccgccgg 


~\ o.c\c\ 
XoUU 


gccttcgtgg 


ccgaggcggg 


ttgggcgttg 


gtggccctgg 


actatageca 


gatagagctc 


1S60 


cgcgtcctcg 


cccacctctc 


eggggacgaa 


aacctgatca 


gggtcttcca 


ggaggggaag 


±yz u 


gacatccaca 


cccagaccgc 


aagctggatg 


ttcggcgtcc 


ccccggaggc 


cgtggacccc 




ctgatgcgcc 


gggcggccaa 


gaeggtgaac 


ttcggcgtcc 


tetaeggcat 


gt ccgcccat 


o ri /i (\ 
2 U4 U 


aggctctccc 


aggagcttgc 


catcccctac 


gaggaggegg 


tggectttat 


agagegctae 


2100 


t t ccaaagct 


tccccaaggt 


gcgggcctgg 


atagaaaaga 


ccctggagga 


9999 a 99 aa 9 


216 0 


eggggctacg 


tggaaaccct 


etteggaaga 


aggegctacg 


tgcccgacct 


caacgcccgg 


O 1 o n 

222 0 


gtgaagagcg 


tcagggaggc 


cgcggagcgc 


atggccttca 


acatgcccgt 


ccagggcacc 


1 1 o r\ 


gccgccgacc 


t caugaagct 


cgccatggtg 


aagctcttcc 


cccgcctccg 


ggagatgggg 


o "3 /i ri 
J4 U 


gcccgcatgc 


tcctccaggt 


ccacaacgag 


ctcctcctgg 


aggcccccca 


agcgcgggcc 


2400 


gaggaggtgg 


eggctttgge 


caaggaggee 


atggagaagg 


cctatcccct 


cgccgtgccc 


2460 


ctggaggtgg 


aggtggggat 


gggggaggac 


tggctttccg 


ccaagggtca 


ccaccaccac 


2520 


caccac 












2526 



35 



0 

V4 



45 



50 

<210> 20 

<211> 842 

55 

<212> PRT 

<213> Thermus thermophilus 

60 <400> 20 

Met Asn Ser Glu Ala Met Leu Pro Leu Phe Glu Pro Lys Gly Arg Val 
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Leu Leu 

Lys Gly 

Phe Ala 
50 

Val Phe 
65 

Tyr Glu 
Arg Gin 
Arg Leu 



Val Asp Gly His His Leu Ala 
20 25 

Leu Thr Thr Ser Arg Gly Glu 
35 40 



10 

Tyr Arg Thr 
Pro Val Gin 



Lys Ser Leu Leu 
Val Val 
Ala Tyr 



Lys Ala Leu 
55 



Phe Asp Ala Lys Ala 
70 



Leu Ala 
100 

Glu Val 
115 



Ala Lys 
130 



Lys Ala 
Asp Leu 
Pro Glu Gly His 



Asp Arg 
145 



Leu Arg 
Ser Asp 



Pro Glu 
180 

Asn Leu 
195 



Lys Leu 
210 



Leu Lys 
Val Lys 
Glu Asp Leu Arg 



Lys Ala 
85 

Leu lie 

Pro Gly 

Glu Lys 

Tyr Gin 
150 

Leu lie 
165 

Gin Trp 
Pro Gly 
Glu Trp 



Gly Arg Ala 



Lys Glu Leu 
105 

Tyr Glu Ala 
120 

Glu Gly Tyr 
135 

Leu Val Ser 



Thr Pro Glu 



Lys Glu Asp 
60 

Pro Ser Phe 
75 

Pro Thr Pro 
90 

Val Asp Leu 



Val Asp Phe 
185 

Val Lys Gly 
200 

Gly Ser Leu 
215 



Asp Arg 
225 



Pro Glu Asn Val Arg 
230 



Leu Ser 
245 



Pro Leu 



Leu Arg 



Phe Gly 
290 



Glu Val 
260 



Asp Leu 
Leu Glu 
Leu Leu Glu Ala 



Ala Phe 

275 



Pro Pro 
305 



Glu Gly 
Met Trp Ala Glu 



Ala Phe 
310 

Leu Lys 
325 



Leu Glu Leu 



Ala Gin Gly 
265 

Arg Leu Glu 
280 

Pro Ala Pro 
295 

Val Gly Phe 



Ala Leu Ala 



Asp Asp Val 

Glu Val Arg 
140 

Asp Arg Val 
155 

Trp Leu Trp 
170 

Arg Ala Leu 

He Gly Glu 

Glu Asn Leu 
220 

Glu Lys He 
235 

Ser Arg Val 
250 

Arg Glu Pro 
Phe Gly Ser 



15 

Phe Phe Ala Leu 
30 

Ala Val Tyr Gly 
45 

Gly Tyr Lys Ala 



Arg His Glu Ala 
80 

Glu Asp Phe Pro 
95 

Leu Gly Phe Thr 
110 

Leu Ala Thr Leu 
125 

He Leu Thr Ala 



Ala Val Leu His 
160 

Glu Lys Tyr Gly 
175 

Val Gly Asp Pro 
190 

Lys Thr Ala Leu 
205 

Leu Lys Asn Leu 



Leu Glu Glu 
300 

Val Leu Ser 
315 

Ala Cys Arg 
330 



Lys Ala His Leu 
240 

Arg Thr Asp Leu 
255 

Asp Arg Glu Gly 
270 

Leu Leu His Glu 
285 

Ala Pro Trp Pro 



Arg Pro Glu Pro 
320 

Gly Gly Arg Val 
335 



His Arg Ala Ala Asp Pro Leu Ala Gly Leu Lys Asp Leu Lys Glu Val 
340 345 350 

Arg Gly Leu Leu Ala Lys Asp Leu Ala Val Leu Ala Ser Arg Glu Gly 
355 360 365 

Leu Asp Leu Val Pro Gly Asp Asp Pro Met Leu Leu Ala Tyr Leu Leu 
370 375 380 

Asp Pro Ser Asn Thr Thr Pro Glu Gly Val Ala Arg Arg Tyr Gly Gly 
385 390 395 400 

Glu Trp Thr Glu Asp Ala Ala His Arg Ala Leu Leu Ser Glu Arg Leu 
405 410 415 

His Arg Asn Leu Leu Lys Arg Leu Glu Gly Glu Glu Lys Leu Leu Trp 
420 425 430 

Leu Tyr His Glu Val Glu Lys Pro Leu Ser Arg Val Leu Ala His Met 
435 440 445 

Glu Ala Thr Gly Val Arg Arg Asp Val Ala Tyr Leu Gin Ala Leu Ser 
450 455 460 

Leu Glu Leu Ala Glu Glu lie Arg Arg Leu Glu Glu Glu Val Phe Arg 
465 470 475 480 

Leu Ala Gly His Pro Phe Asn Leu Asn Ser Arg Asp Gin Leu Glu Arg 
485 490 495 

Val Leu Phe Asp Glu Leu Arg Leu Pro Ala Leu Gly Lys Thr Gin Lys 
500 505 510 

Thr Gly Lys Arg Ser Thr Ser Ala Ala Val Leu Glu Ala Leu Arg Glu 
515 520 525 

Ala His Pro lie Val Glu Lys lie Leu Gin His Arg Glu Leu Thr Lys 
530 535 540 

Leu Lys Asn Thr Tyr Val Asp Pro Leu Pro Ser Leu Val His Pro Arg 
545 550 555 560 

Thr Gly Arg Leu His Thr Arg Phe Asn Gin Thr Ala Thr Ala Thr Gly 
565 570 575 

Arg Leu Ser Ser Ser Asp Pro Asn Leu Gin Asn lie Pro Val Arg Thr 
580 585 590 



Pro Leu Gly Gin Arg lie Arg Arg Ala Phe Val Ala Glu Ala Gly Trp 
595 600 605 

Ala Leu Val Ala Leu Asp Tyr Ser Gin lie Glu Leu Arg Val Leu Ala 
610 615 620 

His Leu Ser Gly Asp Glu Asn Leu lie Arg Val Phe Gin Glu Gly Lys 
625 630 635 640 

Asp lie His Thr Gin Thr Ala Ser Trp Met Phe Gly Val Pro Pro Glu 
645 650 655 

Ala Val Asp Pro Leu Met Arg Arg Ala Ala Lys Thr Val Asn Phe Gly 
660 665 670 
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Val Leu Tyr Gly Met Ser Ala His Arg Leu Ser Gin Glu Leu Ala lie 
675 680 685 

Pro Tyr Glu Glu Ala Val Ala Phe lie Glu Arg Tyr Phe Gin Ser Phe 
690 695 700 

Pro Lys Val Arg Ala Trp lie Glu Lys Thr Leu Glu Glu Gly Arg Lys 
705 710 715 720 

Arg Gly Tyr Val Glu Thr Leu Phe Gly Arg Arg Arg Tyr Val Pro Asp 
725 730 735 

Leu Asn Ala Arg Val Lys Ser Val Arg Glu Ala Ala Glu Arg Met Ala 
740 745 750 

Phe Asn Met Pro Val Gin Gly Thr Ala Ala Asp Leu Met Lys Leu Ala 
755 760 765 

Met Val Lys Leu Phe Pro Arg Leu Arg Glu Met Gly Ala Arg Met Leu 
770 775 780 

Leu Gin Val His Asn Glu Leu Leu Leu Glu Ala Pro Gin Ala Arg Ala 
785 790 795 800 

Glu Glu Val Ala Ala Leu Ala Lys Glu Ala Met Glu Lys Ala Tyr Pro 
805 810 815 

Leu Ala Val Pro Leu Glu Val Glu Val Gly Met Gly Glu Asp Trp Leu 
820 825 830 

Ser Ala Lys Gly His His His His His His 
835 840 



<210> 21 
<211> 30 
<212> DNA 
<213> synthetic 
<400> 21 

caggaggagc tcgttggcga cctggaggag 

<210> 22 
<211> 2526 
<212> DNA 

<213> Thermus thermophilus 
<400> 22 

atgaattccg aggcgatgct tccgctcttt gaacccaaag gccgggtcct cctggtggac 
ggccaccacc tggcctaccg caccttcttc gccctgaagg gcctcaccac gagccggggc 
gaaccggtgc aggcggtcta cggcttcgcc aagagcctcc tcaaggccct gaaggaggac 

113 



gggtacaagg ccgtcttcgt ggtctttgac gccaaggccc cctccttccg ccacgaggcc 240 

tacgaggcct acaaggcggg gagggccccg acccccgagg acttcccccg gcagctcgcc 300 

5 ctcatcaagg agctggtgga cctcctgggg tttacccgcc tcgaggtccc cggctacgag 360 

gcggacgacg ttctcgccac cctggccaag aaggcggaaa aggaggggta cgaggtgcgc 42 0 

atcctcaccg ccgaccgcga cctctaccaa ctcgtctccg accgcgtcgc cgtcctccac 480 

10 

cccgagggcc acctcatcac cccggagtgg ctttgggaga agtacggcct caggccggag 54 0 

cagtgggtgg acttccgcgc cctcgtgggg gacccctccg acaacctccc cggggtcaag 600 

15 ggcatcgggg agaagaccgc cctcaagctc ctcaaggagt ggggaagcct ggaaaacctc 660 

ctcaagaacc tggaccgggt aaagccagaa aacgtccggg agaagatcaa ggcccacctg 72 0 

gaagacctca ggctctcctt ggagctctcc cgggtgcgca ccgacctccc cctggaggtg 780 

20 

gacctcgccc aggggcggga gcccgaccgg gaggggctta gggccttcct ggagaggctg 840 

gagttcggca gcctcctcca cgagttcggc ctcctggagg cccccgcccc cctggaggag 900 

2 gccccctggc ccccgccgga aggggccttc gtgggcttcg tcctctcccg ccccgagccc 960 
atgtgggcgg agcttaaagc cctggccgcc tgcaggggcg gccgcgtgca ccgggcagca 102 0 

v= gaccccttgg cggggctaaa ggacctcaag gaggtccggg gcctcctcgc caaggacctc 1080 

j gccgtcttgg cctcgaggga ggggctagac ctcgtgcccg gggacgaccc catgctcctc 1140 

Ly gcctacctcc tggacccttc gaacaccacc cccgaggggg tggcgcggcg ctacgggggg 12 00 

PI 

3 5^ gagtggacgg aggacgccgc ccaccgggcc ctcctctcgg agaggctcca tcggaacctc 12 60 
Q cttaagcgcc tcgaggggga ggagaagctc ctttggctct accacgaggt ggaaaagccc 1320 

i y 

iA ctctcccggg tcctggccca tatggaggcc accggggtac ggcgggacgt ggcctacctt 13 80 

! * a caggcccttt ccctggagct tgcggaggag atccgccgcc tcgaggagga ggtcttccgc 1440 

j ( £ ttggcgggcc accccttcaa cctcaactcc cgggaccagc tggaaagggt gctctttgac 1500 

45 gagcttaggc ttcccgcctt ggggaagacg caaaagacag gcaagcgctc caccagcgcc 1560 

gcggtgctgg aggccctacg ggaggcccac cccatcgtgg agaagatcct ccagcaccgg 162 0 

gagctcacca agctcaagaa cacctacgtg gaccccctcc caagcctcgt ccacccgagg 1680 

50 

acgggccgcc tccacacccg cttcaaccag acggccacgg ccacggggag gcttagtagc 174 0 

tccgacccca acctgcagaa catccccgtc cgcaccccct tgggccagag gatccgccgg 1800 

55 gccttcgtgg ccgaggcggg ttgggcgttg gtggccctgg actatagcca gatagagctc 1860 

cgcgtcctcg cccacctctc cggggacgaa aacctgatca gggtcttcca ggaggggaag 1920 

gacatccaca cccagaccgc aagctggatg ttcggcgtcc ccccggaggc cgtggacccc 1980 

60 

ctgatgcgcc gggcggccaa gacggtgaac ttcggcgtcc tctacggcat gtccgcccat 2 040 
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aggctctccc aggagcttgc catcccctac gaggaggcgg tggcctttat agagcgctac 
ttccaaagct tccccaaggt gcgggcctgg atagaaaaga ccctggagga ggggaggaag 
cggggctacg tggaaaccct cttcggaaga aggcgctacg tgcccgacct caacgcccgg 
gtgaagagcg tcagggaggc cgcggagcgc atggccttca acatgcccgt ccagggcacc 
gccgccgacc tcatgaagct cgccatggtg aagctcttcc cccgcctccg ggagatgggg 
gcccgcatgc tcctccaggt cgccaacgag ctcctcctgg aggcccccca agcgcgggcc 
gaggaggtgg cggctttggc caaggaggcc atggagaagg cctatcccct cgccgtgccc 
ctggaggtgg aggtggggat gggggaggac tggctttccg ccaagggtca ccaccaccac 
caccac 

<210> 23 
<211> 842 . 
<212> PRT 

<213> Thermus thermophilus 
<400> 23 

Met Asn Ser Glu Ala Met Leu Pro Leu Phe Glu Pro Lys Gly Arg Val 
15 10 15 

Leu Leu Val Asp Gly His His Leu Ala Tyr Arg Thr Phe Phe Ala Leu 
20 25 30 

Lys Gly Leu Thr Thr Ser Arg Gly Glu Pro Val Gin Ala Val Tyr Gly 
35 40 45 

Phe Ala Lys Ser Leu Leu Lys Ala Leu Lys Glu Asp Gly Tyr Lys Ala 
50 55 60 

Val Phe Val Val Phe Asp Ala Lys Ala Pro Ser Phe Arg His Glu Ala 
65 70 75 80 

Tyr Glu Ala Tyr Lys Ala Gly Arg Ala Pro Thr Pro Glu Asp Phe Pro 
85 90 95 

Arg Gin Leu Ala Leu lie Lys Glu Leu Val Asp Leu Leu Gly Phe Thr 
100 105 110 

Arg Leu Glu Val Pro Gly Tyr Glu Ala Asp Asp Val Leu Ala Thr Leu 
115 120 125 

Ala Lys Lys Ala Glu Lys Glu Gly Tyr Glu Val Arg lie Leu Thr Ala 
130 135 140 

Asp Arg Asp Leu Tyr Gin Leu Val Ser Asp Arg Val Ala Val Leu His 
145 150 155 160 

Pro Glu Gly His Leu lie Thr Pro Glu Trp Leu Trp Glu Lys Tyr Gly 
165 170 175 
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Leu Arg 
Ser Asp 



Pro Glu 
180 

Asn Leu 
195 



Lys Leu 
210 



Leu Lys 
Val Lys 
Glu Asp Leu Arg 



Asp Arg 
225 



Gin Trp 
Pro Gly 
Glu Trp 



Pro Glu 
230 

Leu Ser 
245 



Val Asp Phe Arg Ala Leu 
185 



Pro Leu 

Leu Arg 

Phe Gly 
290 

Pro Pro 
305 

Met Trp 
His Arg 
Arg Gly 



Leu Asp 
370 

Asp Pro 
385 



Glu Val 
260 



Asp Leu 
Leu Glu 
Leu Leu Glu Ala 



Ala Phe 
275 



Glu Gly 
Ala Glu 



Ala Phe 
310 

Leu Lys 
325 



Ala Ala 

340 



Asp Pro 
Ala Lys 
Leu Val Pro Gly 



Leu Leu 
355 



Ser Asn 



Glu Trp Thr Glu 
His Arg 
Leu Tyr 



Asn Leu 
420 



Glu Ala 
450 

Leu Glu 
465 

Leu Ala 
Val Leu 



His Glu 
435 

Thr Gly 
Leu Ala 
Gly His 



Phe Asp 
500 



Thr Thr 

390 

Asp Ala 
405 

Leu Lys 

Val Glu 

Val Arg 

Glu Glu 
470 

Pro Phe 
485 



Val Lys 
200 

Gly Ser 
215 

Asn Val 

Leu Glu 

Ala Gin 

Arg Leu 
280 

Pro Ala 
295 

Val Gly 

Ala Leu 

Leu Ala 

Asp Leu 
360 

Asp Asp 
375 

Pro Glu 
Ala His 



Gly He Gly Glu 



Leu Glu Asn Leu 
220 

Arg Glu Lys He 
235 

Leu Ser Arg Val 
250 

Gly Arg Glu Pro 
265 

Glu Phe Gly Ser 



Pro Leu Glu Glu 
300 

Phe Val Leu Ser 
315 

Ala Ala Cys Arg 
330 

Gly Leu Lys Asp 
345 

Ala Val Leu Ala 



Val 



Lys 
205 



Gly Asp Pro 
190 

Thr Ala Leu 



Leu Lys Asn Leu 



Lys 
Arg 
Asp 



Leu 
285 



Ala His Leu 
240 

Thr Asp Leu 
255 

Arg Glu Gly 
270 

Leu His Glu 



Ala Pro Trp Pro 



Arg 
Gly 
Leu 



Ser 
365 



Pro Glu Pro 
320 

Gly Arg Val 
335 

Lys Glu Val 
350 

Arg Glu Gly 



Pro Met Leu Leu 
380 

Gly Val Ala Arg 
395 

Arg Ala Leu Leu 
410 



Ala Tyr Leu Leu 
Arg 



Arg Leu Glu Gly Glu Glu 
425 



Lys Pro 
440 

Arg Asp 
455 



Leu Ser Arg Val 



Val Ala Tyr Leu 
460 



Ser 



Lys 



Leu 
445 



Tyr Gly Gly 
400 

Glu Arg Leu 
415 

Leu Leu Trp 
430 

Ala His Met 



He Arg Arg Leu Glu Glu 
475 

Asn Leu Asn Ser Arg Asp 
490 



Gin Ala Leu Ser 
Glu 
Gin 



Val Phe Arg 
480 



Glu Leu Arg Leu 



Pro Ala Leu Gly 
505 



Lys 



Leu Glu Arg 
495 

Thr Gin Lys 
510 
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Thr Gly Lys 
515 

Ala His Pro 
530 

Leu Lys Asn 
545 

Thr Gly Arg 

Arg Leu Ser 

Pro Leu Gly 
595 

Ala Leu Val 
610 

His Leu Ser 
625 

Asp lie His 

Ala Val Asp 

Val Leu Tyr 
675 

Pro Tyr Glu 
690 

Pro Lys Val 
705 

Arg Gly Tyr 

Leu Asn Ala 

Phe Asn Met 
755 

Met Val Lys 
770 

Leu Gin Val 
785 

Glu Glu Val 
Leu Ala Val 



Ser Ala Lys 
835 



Arg Ser Thr Ser 
He Val 
Thr Tyr 



Glu Lys 
535 



Leu His 
565 

Ser Ser 
580 

Gin Arg 

Ala Leu 

Gly Asp 

Thr Gin 
645 

Pro Leu 
660 

Gly Met 

Glu Ala 

Arg Ala 

Val Glu 
725 

Arg Val 
740 

Pro Val 
Leu Phe 
Ala Asn 



Val Asp 
550 

Thr Arg 
Asp Pro 
He Arg 



Asp Tyr 
615 

Glu Asn 
630 



Ala Ala 
520 

He Leu 

Pro Leu 

Phe Asn 

Asn Leu 
585 

Arg Ala 
600 

Ser Gin 
Leu He 



Val Leu 

Gin His 

Pro Ser 
555 

Gin Thr 
570 

Gin Asn 
Phe Val 
He Glu 



Glu Ala 
525 

Arg Glu 
540 

Leu Val 
Ala Thr 
He Pro 



Ala Glu 
605 

Leu Arg 
620 



Thr Ala Ser Trp 
Met Arg 
Ser Ala 



Arg Val 
635 

Met Phe 
650 



Arg Ala 
665 



Phe Gin 
Gly Val 
Ala Lys Thr Val 



His Arg 
680 



Leu Ser 



Val Ala 
695 



Phe He Glu Arg 
Glu Lys 
Thr Leu Phe Gly 



Trp He 
710 



Thr Leu 
715 



Arg Arg 
730 



Lys Ser 
Gin Gly 



Pro Arg 
775 

Glu Leu 
790 



Glu Ala 
Ala Asp 
Leu Arg Glu Met 



Val Arg 
745 

Thr Ala 
760 



Leu Leu 



Ala Ala 
805 

Pro Leu 
820 



Leu Ala Lys Glu 
Glu Val 
Gly His His His 



Glu Val 
825 



His His 
840 



Glu Ala 
795 

Ala Met 
810 

Gly Met 
His 



Gin Glu 
685 

Tyr Phe 
700 

Glu Glu 



Arg Tyr 
Ala Glu 



Leu Met 
765 

Gly Ala 
780 

Pro Gin 



Glu Lys 
Gly Glu 



Leu Arg Glu 
Leu Thr Lys 



His Pro Arg 
560 

Ala Thr Gly 
575 

Val Arg Thr 
590 

Ala Gly Trp 



Val Leu Ala 



Glu Gly Lys 
640 

Pro Pro Glu 
655 

Asn Phe Gly 
670 

Leu Ala He 



Gin Ser Phe 



Gly Arg Lys 
720 

Val Pro Asp 
735 

Arg Met Ala 
750 

Lys Leu Ala 



Arg Met Leu 



Ala Arg Ala 
800 

Ala Tyr Pro 
815 

Asp Trp Leu 
830 
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<210> 24 

<211> 30 

5 

<212> DNA 

<213> synthetic 

10 <400> 24 

caggaggagc tcgttggcga cctggaggag 3 0 



15 


<210> 25 
















<211> 2526 












20 


<212> DNA 














<213> Thermus thermophilus 












<400> 25 
















atgaattccg 


aggcgatgct 

Jul <J —J 


tccgctcttt 


gaacccaaag 


gccgggtcct 


cctggtggac 


b U 


"'■'J 


ggccaccacc 


tggcctaccg 


caccttcttc 


gccctgaagg 


gcctcaccac 


gagccggggc 


"I 1 A 

±2. 0 




qaaccqqtqc 

ZJ ZJ ZJ ZJ 


aqqcqqtcta 

ZJ ZJ ZJ ZJ 


cggcttcgcc 


aagagcctcc 


tcaaggccct 


gaaggaggac 


lot) 


qqqtacaaqq 


ccgtcttcgt 


ggtctttgac 


gccaaggccc 


cctccttccg 


ccacgaggcc 


240 


IK 


tacgaggcct 


acaaggcggg 


gagggccccg 


acccccgagg 


acttcccccg 


gcagctcgcc 


300 


33 

5: 


ctcatcaagg 


agctggtgga 


cctcctgggg 


tttacccgcc 


tcgaggtccc 


cggctacgag 


360 




gcggacgacg 


ttctcgccac 


cctggccaag 


aaggcggaaa 


aggaggggta 


cgaggtgcgc 


420 


4 0:^ 

m 


atcctcaccg 


ccgaccgcga 


cctctaccaa 


ctcgtctccg 


accgcgtcgc 


cgtcctccac 


480 


cccgagggcc 


acctcatcac 


cccggagtgg 


ctttgggaga 


agtacggcct 


caggccggag 


540 


u 


cagtgggtgg 


acttccgcgc 


cctcgtgggg 


gacccctccg 


acaacctccc 


cggggtcaag 


600 


45 


ggcatcgggg 


agaagaccgc 


cctcaagctc 


ctcaaggagt 


ggggaagcct 


ggaaaacctc 


660 




ctcaagaacc 


tggaccgggt 


aaagccagaa 


aacgtccggg 


agaagatcaa 


ggcccacctg 


720 


50 


gaagacctca 


ggctctcctt 


ggagctctcc 


cgggtgcgca 


ccgacctccc 


cctggaggtg 


780 


gacctcgccc 


aggggcggga 


gcccgaccgg 


gaggggctta 


gggccttcct 


ggagaggctg 


840 




gagttcggca 


gcctcctcca 


cgagttcggc 


ctcctggagg 


cccccgcccc 


cctggaggag 


900 


55 


gccccctggc 


ccccgccgga 


aggggccttc 


gtgggcttcg 


tcctctcccg 


ccccgagccc 


960 




atgtgggcgg 


agcttaaagc 


cctggccgcc 


tgcaggggcg 


gccgcgtgca 


ccgggcagca 


1020 


60 


gaccccttgg 


cggggctaaa 


ggacctcaag 


gaggtccggg 


gcctcctcgc 


caaggacctc 


1080 


gccgtcttgg 


cctcgaggga 


ggggctagac 


ctcgtgcccg 


gggacgaccc 


catgctcctc 


1140 
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Leu Leu Val Asp Gly His His Leu Ala Tyr Arg Thr Phe Phe Ala Leu 
20 25 30 

Lys Gly Leu Thr Thr Ser Arg Gly Glu Pro Val Gin Ala Val Tyr Gly 
5 35 40 45 

Phe Ala Lys Ser Leu Leu Lys Ala Leu Lys Glu Asp Gly Tyr Lys Ala 
50 55 60 

10 Val Phe Val Val Phe Asp Ala Lys Ala Pro Ser Phe Arg His Glu Ala 

65 70 75 80 

Tyr Glu Ala Tyr Lys Ala Gly Arg Ala Pro Thr Pro Glu Asp Phe Pro 
85 90 95 

15 

Arg Gin Leu Ala Leu lie Lys Glu Leu Val Asp Leu Leu Gly Phe Thr 
100 105 110 

Arg Leu Glu Val Pro Gly Tyr Glu Ala Asp Asp Val Leu Ala Thr Leu 
20 115 120 125 

Ala Lys Lys Ala Glu Lys Glu Gly Tyr Glu Val Arg lie Leu Thr Ala 
130 135 140 

25=* Asp Arg Asp Leu Tyr Gin Leu Val Ser Asp Arg Val Ala Val Leu His 
^ 145 150 155 160 

<§ 

'ad Pro Glu Gly His Leu lie Thr Pro Glu Trp Leu Trp Glu Lys Tyr Gly 
^] 165 170 175 

^ Leu Arg Pro Glu Gin Trp Val Asp Phe Arg Ala Leu Val Gly Asp Pro 
if 180 185 190 

y 

j-** Ser Asp Asn Leu Pro Gly Val Lys Gly lie Gly Glu Lys Thr Ala Leu 
35=^ 195 200 205 

si 

O Lys Leu Leu Lys Glu Trp Gly Ser Leu Glu Asn Leu Leu Lys Asn Leu 
j=y 210 215 220 

4d;? Asp Arg Val Lys Pro Glu Asn Val Arg Glu Lys lie Lys Ala His Leu 
^ 225 230 235 240 

\& Glu Asp Leu Arg Leu Ser Leu Glu Leu Ser Arg Val Arg Thr Asp Leu 

245 250 255 

45 

Pro Leu Glu Val Asp Leu Ala Gin Gly Arg Glu Pro Asp Arg Glu Gly 
260 265 270 

Leu Arg Ala Phe Leu Glu Arg Leu Glu Phe Gly Ser Leu Leu His Glu 
50 275 280 285 

Phe Gly Leu Leu Glu Ala Pro Ala Pro Leu Glu Glu Ala Pro Trp Pro 
290 295 300 

55 Pro Pro Glu Gly Ala Phe Val Gly Phe Val Leu Ser Arg Pro Glu Pro 

305 310 315 320 

Met Trp Ala Glu Leu Lys Ala Leu Ala Ala Cys Arg Gly Gly Arg Val 
325 330 335 

60 

His Arg Ala Ala Asp Pro Leu Ala Gly Leu Lys Asp Leu Lys Glu Val 
340 345 350 
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Arg Gly Leu 
355 

Leu Asp Leu 
370 

Asp Pro Ser 
385 

Glu Trp Thr 

His Arg Asn 

Leu Tyr His 
435 

Glu Ala Thr 
450 

Leu Glu Leu 
465 

Leu Ala Gly 

Val Leu Phe 

Thr Gly Lys 
515 

Ala His Pro 
530 

Leu Lys Asn 
545 

Thr Gly Arg 

Arg Leu Ser 

Pro Leu Gly 
595 

Ala Leu Val 
610 

His Leu Ser 
625 

Asp lie His 
Ala Val Asp 



Val Leu Tyr 
675 



Leu Ala Lys Asp 



Val Pro Gly Asp 
375 

Asn Thr Thr Pro 
390 

Glu Asp Ala Ala 
405 

Leu Leu Lys Arg 
420 

Glu Val Glu Lys 



Gly Val Arg Arg 
455 

Ala Glu Glu He 
470 

His Pro Phe Asn 
485 

Asp Glu Leu Arg 
500 

Arg Ser Thr Ser 



He Val Glu Lys 
535 

Thr Tyr Val Asp 
550 

Leu His Thr Arg 
565 

Ser Ser Asp Pro 
580 

Gin Arg He Arg 



Leu Ala Val 
360 

Asp Pro Met 
Glu Gly Val 



His Arg Ala 
410 

Leu Glu Gly 
425 

Pro Leu Ser 
440 

Asp Val Ala 



Arg Arg Leu 



Leu Asn Ser 
490 

Leu Pro Ala 
505 

Ala Ala Val 
520 

He Leu Gin 



Pro Leu Pro 



Leu Ala Ser Arg Glu Gly 
365 



Ala Leu Asp Tyr 
615 

Gly Asp Glu Asn 
630 

Thr Gin Thr Ala 
645 

Pro Leu Met Arg 
660 

Gly Met Ser Ala 



Phe Asn Gin 
570 

Asn Leu Gin 
585 

Arg Ala Phe 
600 

Ser Gin He 



Leu He Arg 



Ser Trp Met 
650 

Arg Ala Ala 
665 

His Arg Leu 
680 



Leu Leu 
380 

Ala Arg 
395 

Leu Leu 

Glu Glu 

Arg Val 

Tyr Leu 
460 

Glu Glu 
475 

Arg Asp 

Leu Lys 

Leu Glu 

His Arg 
540 

Ser Leu 
555 

Thr Ala 

Asn He 

Val Ala 

Glu Leu 
620 

Val Phe 
635 

Phe Gly 
Lys Thr 
Ser Gin 



Ala Tyr Leu Leu 



Arg Tyr Gly Gly 
400 

Ser Glu Arg Leu 
415 

Lys Leu Leu Trp 
430 

Leu Ala His Met 
445 

Gin Ala Leu Ser 



Glu Val Phe Arg 
480 

Gin Leu Glu Arg 
495 

Lys Thr Lys Lys 
510 

Ala Leu Arg Glu 
525 

Glu Leu Thr Lys 



Val His Pro Arg 
560 

Thr Ala Thr Gly 
575 

Pro Val Arg Thr 
590 

Glu Ala Gly Trp 
605 

Arg Val Leu Ala 



Gin Glu Gly Lys 
640 

Val Pro Pro Glu 
655 

Val Asn Phe Gly 
670 

Glu Leu Ala He 
685 
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Pro 


Tyr 
690 


Glu 


Glu 


Ala 


Val 


Ala 
695 


Phe 


He 


Glu 


Arg 


Tyr 
700 


Phe 


Gin 


Ser 


Pro 
705 


Lys 


Val 


Arg 


Ala 


Trp 
710 


He 


Glu 


Lys 


Thr 


Leu 
715 


Glu 


Glu Gly 


Arg 


Arg 


Gly 


Tyr 


Val 


Glu 
725 


Thr 


Leu 


Phe 


Gly 


Arg 
730 


Arg Arg 


Tyr 


Val 


Pro 

735 


Leu 


Asn 


Ala 


Arg 
740 


Val 


Lys 


Ser 


Val 


Arg 
745 


Glu 


Ala 


Ala 


Glu 


Arg 

750 


Met 


Phe 


Asn 


Met 
755 


Pro 


Val 


Gin 


Gly 


Thr 
760 


Ala 


Ala 


Asp 


Leu 


Met 

765 


Lys 


Leu 


Met 


Val 
770 


Lys 


Leu 


Phe 


Pro 


Arg 

775 


Leu 


Arg 


Glu 


Met 


Gly 
780 


Ala 


Arg 


Met 


Leu 
785 


Gin 


Val 


Ala 


Asn 


Glu 

790 


Leu 


Leu 


Leu 


Glu 


Ala 
795 


Pro 


Gin 


Ala 


Arg 


Glu 


Glu 


Val 


Ala 


Ala 
805 


Leu 


Ala 


Lys 


Glu 


Ala 
810 


Met 


Glu 


Lys 


Ala 


Tyr 
815 


Leu 


Ala 


Val 


Pro 
820 


Leu 


Glu 


Val 


Glu 


Val 
825 


Gly 


Met 


Gly 


Glu Asp 
830 


Trp 


Ser 


Ala 


Lys 
835 


Gly 


His 


His 


His 


His 
840 


His 


His 












<210> 27 


























<211> 340 


























<212> PRT 


























<213> Pyrococcus furiosus 


















<400> 27 


























Met 
1 


Gly 


Val 


Pro 


He 
5 


Gly 


Glu 


He 


He 


Pro 
10 


Arg 


Lys 


Glu 


He 


Glu 
15 


Glu 


Asn 


Leu 


Tyr 
20 


Gly 


Lys 


Lys 


He 


Ala 
25 


He 


Asp Ala 


Leu 


Asn 
30 


Ala 


Tyr 


Gin 


Phe 
35 


Leu 


Ser 


Thr 


He 


Arg 
40 


Gin 


Lys 


Asp 


Gly 


Thr 
45 


Pro 


Leu 


Asp 


Ser 
50 


Lys 


Gly 


Arg 


He 


Thr 
55 


Ser 


His 


Leu 


Ser 


Gly 
60 


Leu 


Phe 


Tyr 


Thr 
65 


He 


Asn 


Leu 


Met 


Glu 
70 


Ala 


Gly 


He 


Lys 


Pro 
75 


Val 


Tyr 


Val 


Phe 


Gly 


Glu 


Pro 


Pro 


Glu 
85 


Phe 


Lys 


Lys 


Lys 


Glu 
90 


Leu 


Glu 


Lys 


Arg 


Arg 
95 


Ala 


Arg 


Glu 


Glu 
100 


Ala 


Glu 


Glu 


Lys 


Trp 
105 


Arg 


Glu 


Ala 


Leu 


Glu 
110 


Lys 



720 



800 



80 
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Glu lie Glu Glu Ala Arg Lys Tyr Ala Gin Arg Ala Thr Arg Val Asn 
115 120 125 

Glu Met Leu lie Glu Asp Ala Lys Lys Leu Leu Glu Leu Met Gly lie 
130 135 140 

Pro He Val Gin Ala Pro Ser Glu Gly Glu Ala Gin Ala Ala Tyr Met 
145 150 155 160 

Ala Ala Lys Gly Ser Val Tyr Ala Ser Ala Ser Gin Asp Tyr Asp Ser 
165 170 175 

Leu Leu Phe Gly Ala Pro Arg Leu Val Arg Asn Leu Thr He Thr Gly 
180 185 190 

Lys Arg Lys Leu Pro Gly Lys Asn Val Tyr Val Glu He Lys Pro Glu 
195 200 205 

Leu He He Leu Glu Glu Val Leu Lys Glu Leu Lys Leu Thr Arg Glu 
210 215 220 

Lys Leu He Glu Leu Ala He Leu Val Gly Thr Asp Tyr Asn Pro Gly 
225 230 235 240 

Gly He Lys Gly He Gly Leu Lys Lys Ala Leu Glu He Val Arg His 
245 250 255 

Ser Lys Asp Pro Leu Ala Lys Phe Gin Lys Gin Ser Asp Val Asp Leu 
260 265 270 

Tyr Ala He Lys Glu Phe Phe Leu Asn Pro Pro Val Thr Asp Asn Tyr 
275 280 285 

Asn Leu Val Trp Arg Asp Pro Asp Glu Glu Gly He Leu Lys Phe Leu 
290 295 300 

Cys Asp Glu His Asp Phe Ser Glu Glu Arg Val Lys Asn Gly Leu Glu 
305 310 315 320 

Arg Leu Lys Lys Ala He Lys Ser Gly Lys Gin Ser Thr Leu Glu Ser 
325 330 335 

Trp Phe Lys Arg 
340 

<210> 28 
<211> 326 
<212> PRT 

<213> Methanococcus jannaschii 
<400> 28 

Met Gly Val Gin Phe Gly Asp Phe He Pro Lys Asn He He Ser Phe 
1 5 10 15 

Glu Asp Leu Lys Gly Lys Lys Val Ala He Asp Gly Met Asn Ala Leu 
20 25 30 

Tyr Gin Phe Leu Thr Ser He Arg Leu Arg Asp Gly Ser Pro Leu Arg 
35 40 45 
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Asn 


Arg 
50 


5 


Thr 
65 


He 




Gly 


Glu 


10 


Met 


Lys 




Asp 


Phe 


15 


Pro 


Lys 
130 


20 


Pro 

145 


Tyr 




Ala 


Lys 


25 n 
-i 


Leu 


Leu 


sj 


Glu 


Met 


3( C! 

■3 

;l 


lie 


Ser 
210 


3 i 

35^ 


Tyr 
225 


Asn 


J. -J 


Leu 


Val 




Tyr 


Tyr 




Asn 


Tyr 


45 


Phe 


Leu 
290 


50 


Val 
305 


Asp 




Leu 


Asp 



55 60 

His Leu Leu Glu Asn Asp He Thr Pro He Trp Val Phe Asp 
70 75 80 

Pro Pro Lys Leu Lys Glu Lys Thr Arg Lys Val Arg Arg Glu 
85 90 95 

Glu Lys Ala Glu Leu Lys Met Lys Glu Ala He Lys Lys Glu 
100 105 110 

Glu Glu Ala Ala Lys Tyr Ala Lys Arg Val Ser Tyr Leu Thr 
115 120 125 

Met Val Glu Asn Cys Lys Tyr Leu Leu Ser Leu Met Gly He 
135 140 

Val Glu Ala Pro Ser Glu Gly Glu Ala Gin Ala Ser Tyr Met 
150 155 160 

Lys Gly Asp Val Trp Ala Val Val Ser Gin Asp Tyr Asp Ala 
165 170 175 

Tyr Gly Ala Pro Arg Val Val Arg Asn Leu Thr Thr Thr Lys 
180 185 190 

Pro Glu Leu He Glu Leu Asn Glu Val Leu Glu Asp Leu Arg 
195 200 205 

Leu Asp Asp Leu He Asp He Ala He Phe Met Gly Thr Asp 
215 220 

Pro Gly Gly Val Lys Gly He Gly Phe Lys Arg Ala Tyr Glu 
230 235 240 

Arg Ser Gly Val Ala Lys Asp Val Leu Lys Lys Glu Val Glu 
245 250 255 

Asp Glu He Lys Arg He Phe Lys Glu Pro Lys Val Thr Asp 
260 265 270 

Ser Leu Ser Leu Lys Leu Pro Asp Lys Glu Gly He He Lys 
275 280 285 

Val Asp Glu Asn Asp Phe Asn Tyr Asp Arg Val Lys Lys His 
295 300 

Lys Leu Tyr Asn Leu He Ala Asn Lys Thr Lys Gin Lys Thr 
310 315 320 

Ala Trp Phe Lys 
325 

55 

<210> 29 
<211> 328 
60 <212> PRT 

<213> Methanobacterium thermoautotrophicum 
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<400> 29 

Met Gly Val Lys Leu Arg Asp Val Val Ser Pro Arg Arg lie Arg Leu 
15 10 15 

5 

Glu Asp Leu Arg Gly Arg Thr Val Ala Val Asp Ala Ala Asn Thr Leu 
20 25 30 

Tyr Gin Phe Leu Ser Ser lie Arg Gin Arg Asp Gly Thr Pro Leu Met 
10 35 40 45 

Asp Ser Arg Gly Arg Val Thr Ser His Leu Ser Gly lie Leu Tyr Arg 
50 55 60 

15 Thr Ala Ala Val Met Glu Arg Glu lie Arg Val lie Tyr Val Phe Asp 

65 70 75 80 



20 



35 



50 



Gly Arg Ser His His Leu Lys Gly Glu Thr Val Ser Arg Arg Ala Asp 
85 90 95 

lie Arg Lys Lys Ser Glu Val Glu Trp Lys Arg Ala Leu Glu Glu Gly 
100 105 110 



Asp lie Asp Arg Ala Arg Lys Tyr Ala Val Arg Ser Ser Arg Met Ser 
25^ 115 120 125 

=il Ser Glu lie Leu Glu Ser Ser Lys Arg Leu Leu Glu Leu Leu Gly lie 
S,j 130 135 140 

30^ Pro Tyr Val Gin Ala Pro Gly Glu Gly Glu Ala Gin Ala Ser Tyr Met 
N 145 150 155 160 

U\ Val Lys Met Gly Asp Ala Trp Ala Val Ala Ser Gin Asp Tyr Asp Cys 
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35 40 45 



Asp Ser Gin Gly Arg Met Thr Ser His Leu Ser Gly He Leu Tyr Arg 
60 50 55 60 

Val Ser Asn Met He Glu Val Gly Met Arg Pro He Phe Val Phe Asp 
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Lys Gly Val Gly Val Lys Lys Ala Tyr Lys Tyr He Lys Thr Tyr Gly 
245 250 255 

Asp Val Phe Lys Ala Leu Lys Ala Leu Lys Val Glu Gin Glu Asn He 
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290 295 300 
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305 310 315 320 

Lys Leu Lys Ala Gly Met Gin Ala Ser Gin Ser Thr Leu Glu Arg Trp 
325 330 335 
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